Moraxella catarrhalis is susceptible to antimicrobial photodynamic therapy with Photofrin.
Moraxella catarrhalis is a significant cause of pediatric otitis media (OM), which is the most prevalent bacterial infection in children and primary reason for antibiotic administration in this population. Moreover, biofilm formation has been implicated as a primary mechanism of chronic or recurrent OM disease. As bacterial biofilms are inherently resistant to most antibiotics and these complex structures also present a significant challenge to the immune system, there is a clear need to identify novel antimicrobial approaches to treat OM infections. In this study, we evaluated the potential efficacy of antibacterial photodynamic therapy (aPDT) with porfimer sodium (Photofrin (PF)) against planktonic as well as biofilm-associated M. catarrhalis. The bactericidal activity of aPDT with PF was assessed against multiple recent clinical isolates of M. catarrhalis grown planktonically as well as in biofilms. The bactericidal activity of PF-aPDT was quantified by enumeration of colony forming units post-treatment. The effect of aPDT on M. catarrhalis biofilms was further investigated with scanning electron microscopy (SEM) imaging. aPDT with PF significantly reduced M. catarrhalis viability. Although PF-aPDT caused higher killing in planktonic grown organisms (5-6 log kill), biofilm grown bacteria also demonstrated a statistically significant reduction in viable organisms (3-4 log decrease in recoverable bacteria) following treatment as compared to saline only controls (P < 0.01). SEM studies indicated the PF-aPDT treated bacteria exhibited prominent morphological changes with visibly distorted cell membranes. aPDT with PF elicits significant bactericidal activity against both planktonic and biofilm-associated M. catarrhalis, suggesting this technology warrants further analysis as a potential novel antimicrobial treatment for acute or recurrent OM.